; e3e L 6< T *6W27 JAN 2005 Method and Apparatus for Renovi ng Unwant ed
Substance from Sem conduct or Wafer TECHNI CAL FI ELD Thi s |nvent|qa Wgawtgﬁg
to a nethod and an apparatus using this .nmethod for renoving an A nt ed
substance such-as a protective tape, resist layer or the like present on a
sur. 10 face of a sem conductor wafer (hereinafter called wafer for short)
by using a peeling tape: BACKGROUND ART Conventionally, when grinding the
back of a wafer 15 (back grinding) after a pattern form ng process, a broad
protective tape is first applied the surface of the wafer; parts of the
protective tape protruding fromouter peripheries of the mafer are cut off
al ong the wafer peripheries; and a grinding process is carried out for the
wafer, with he entire 20 surface thereof protected by the protective tape,
and suc tion supported at. the surface thereof by a suction cup:

Thereafter, e prote tlve tape; which is now an unwanted . substance; is
peel ed and Wﬂlsaf@l‘ Kemeying-UnwantedrSwbstamaeet hod
using a peellng pe,eX| ts asﬁ@l P 27 JAN 2005 nmeans for peeling off the
protective i 1¢Q13( HG$®I afershown in Fig. 30. In this removing

met hod, a peellng tape T wth a stronger adhesion than a protective'tape P
i's appli§d~to the protective tape (unwanted substance) P adher 5 ing to the

surface of i tape T is wound up while a peeling roller
40 is rol |eﬁ@m&ﬁlﬁm rightward in Fig: 30, whereby the |

protective tape R eel ed. her th t eli gtapeTas shown in
'Eiugs  ¥elias o ﬁpcg

phantom I ines in pen %PIF s9emQ ﬁg’lamrams wound with
the curvature .of % ﬁugﬁgygfroller 40. At a point the protective

tape P peel WDt RRY BT LRANEVINE Ellhéllfb‘é'é‘lﬂ SHBsEaBCo; Hac
protective %urface of, 1 he waf a small a Ie close o
zero, and aaﬁgﬁll? e taPes resisthlayey PE @ sur-

per pen ul he wa wher t he \gﬂ)er thin and
weak, g;L(? h %ﬁe (}faéﬁ@l%ﬁl(i\ﬁg%f)@ﬁ‘éb <repad %Pay Wﬁi\‘/’yﬂ' ®urt her,. as
shown in Fi a wafer Wwikth heveling b forned by obliquely cuttlng
of f outer g‘hﬁghyegsﬁﬁ t?ep?@]{ﬁ%& ound to a large extent: reachl ng a

| evel . G of the beveling b. Wth this thin wafer W as shown in 'Fig. 33, a
_protrudi ng end Pa of protective tape P could droop and stick to the

beveling b.: St _ it would-be difficult to start peeling the
protecti ye"ga‘ggﬁgQWeWWen the 25 peeling tape T is wound up with
t h_e peeling roll g, 40 htid:$lly, when grinding the back of a wafer
15 - (back -grinding) after a pattern forming process, a broad
-protective tape 1s first applied the surface of the wafer, parts

of the protective tape protruding from outer peripheries of

R

the - wafer are cut off along the wafer peripheries, and a
-grinding process is carried out for the wafer, with the entire
20 surface thereof protected by the protective tape, and suc-
tion-supported at the surface thereof by a suction cup.
o Thereafter, the protective tape, which is now an unwanted
.,SI_letance',- is peeled and removed from the surface of the
-wafer.

25. - - Aremoving method using a peeling tape exists as




2 27 JAN 2005 along in this state, the wafer Wcould break with %reater -
ease. The :above phenomenon in which the wafer is broken by a tagk {pdéhi Agh
force applied when the peeling tape-is peeled 5. occurs also, when peeling
the peeling tape applied directly to the; surface of the wafer in order to
renove, with the peeling tape, resist |layer (unwanted substance) renaining
on he surface of the wafer. This invention has been nade having regard to
‘the to state of the art noted above, and its object is to provide a
removi ng net hod and apparatus for peeling and renovi ng unwant ed subst ances

by 5 tape. peolt oo BERIEE off BES miCsrgtakARe CRDHIS pRtkRE By
ver b Sopt D Sl o MRSl diiRe TG -
i Faisclan T VIR Tl Vo SR 0,
AL i ol N el e i
Fﬁguﬂng g?p?hap%l ed ¥0 "Tr-.vva er 4l ft’l‘de aFiﬁeQP% F‘%Pﬁ%lﬁﬁogﬁ gcgyof
t he vva?er_ S ﬁgm%&%ﬁ%@\%ﬁgeygor}g&%lﬁ%&roaﬁq'eﬁqgﬁﬁg%%o‘Fﬁ@l peel i ng
wafer he anianreyeEdbRF ERE, U0, 0HerBBE e Tt BLHRRCRER gt ey (e
Patter” | nchiOREthof viith BhE einiEhahe T B Sl SHAnBIR 1™ (his

I nventi on, ,thﬁlge@_.iglg__ angl e given to the peeling tape by the tip of the
edge

10-- . Inthis case, the peeling tape T is wound with the
curvature of the peeling roller 40. Ata point where the
protective tape P peel from the surface of wafer W, the
peeling angle of the protective tape P to the surface of the
wafer is a small-angle close to zero, and a peeling force acts

15 in a direction approximately perpendicularto the wafer W, |

. As-aresult, where the -wafer W is thin and weak, as shown
+ in Fig. 31; the wafer .could break at-apointA. - (
Further, as shown in Fig. 82, a wafer' W with beveling
.. b formed by obliquely cutting off outer peripheries may be

20 back—.ground:-tp alarge extent reaching a level G of the bevel-

ing'b. With this thin wafer W, as shown in Fig.:33,a

+ protruding end Pa of protective tape P could droop and stick
to the beveling b. - In such a condition, it would be difficult
to start peeling the protective tape P at that end. When the

25 peeling tape T is wound up with the peeling roller 40 rolled -

R




menber, preferably, is an acute angle or an obtuse angle. It is further
preferable 15 that the acute angle is 90 degrees or higher vaIueZahdﬁ&%émqﬁ
obtuse angle is a value close to 90 degrees. It is also preferred that a
hei ght of the tip of the edge nenber is stabilized. 20 That is, the ‘height
of the tip of the edge nenber is naintained constant. The tip of the edge
menber is maintained at a constant height from beginning to end of the
novenent. I n the nmethod of renoving an unwant ed substance according to this
25 invention, the tip of the edge nenber, preferably, is reciprocated
through a s | st,roke at an end of the mafer The peeling tape mayhe

peel ed and ¢ anrtloin stedegdhe wafer W) soulddsresds svithi gheatath ef fi ci ency
by reciprocating the edge nmenber peeling the peeling tape and reaching the
end of the vR@ee. In the met hod of renoving an unwant ed. substance
according to this tion, the unwanted substanee on the 5 sem conduct or
waf er, ‘preférably; Q;a Oﬁﬁtﬂh@mﬁ‘n@@ellap’ﬁhldm the wafennsdmokdnthe waf er
or a reS|st-I%é§) for go e surface of the wafer. This invention

provi des" al s® %Bﬁ& mghen thedeading dianess peelet a
sem conduct or waf er onpri peel i_ng tabI e for sup orti ng t he
sem cond®ct d?c%é\]f%ﬁls%w (SX:] B@?h %@ pllgl lregidyt €0 the
sem conduct or, waf er ontog. peel i pg tabl t ape. appl i gat o unit_for
recei vi ng t H2$&¥LiAge DY OF et['H‘éJ pemave; wille the peeling

sem conduct or waf er ta eelin it Having 15 an, edge; nenber for

peel i ng..t he ¥ ?@S@ié@)@ﬂf&ﬁm‘@rﬂ&#eﬁh@aﬂ@e) wempining enthe at an end
of the sem cond ctor fol ding back the peeling tape at a peeling
angl e gi ven HYE gﬁ@f“’ﬂf edge nenber o the peeling tape ~and a tape
coll ector for col el i o ta eeled al on t he unwant ed
subst ance fromth rJr 0 elh B&rﬁﬂﬂéﬂg 59513 ybe .

et er and ot BF ﬁfa' SRS § es sibebtde ebRserigha o oi ve o
Supp i Eﬁeéh%@rﬁﬁe@%@ %tetideal%rpep&%a o peeliti and 7REI07IA unvant ed
ence. numer oYe R ERY ithe tata Bt AR S e HGiRG £ beBling tRPe V' ™
. while avoiding the wafer being broken by a tape peeling
force.
5 | SR
DISCLOSURE OF THE INVENTION
This invention provides a method of removing an
- unwanted substance from a semiconductor wafer by apply-
ing a peeling tape to the semiconductor wafer and peeling
20 the unwanted substance along with the peeling tape from
the semiconductor wafer, characterized in that an edge
member is placed in contact with a surface of the peeling
tape applied to the semiconductor wafer, and the peeling
tape is peeled while being folded back at a peeling angle
25  given by a tip of the edge member.




5 The apparatus for renmpving an unwanted substance according to thigs fan 2005
i nvention, preferably; includes a device for adjusting an angle of the edge
menber to the surface of the wafer; or a hol ding device for preventing the
tip of the edge nenber fromfalling when the tip of the edge nenber 10
peeling the peeling tape fromthe wafer noves beyond a term nal end of the
wafer. Wth the device for adjusting the angle 'of the 'edge nenber; he
tape may be peeled at an appropriate folding angle: Wth the hol ding

device, the height of the tip of the 15 edge nenber is nmaintai ned constant,
and thus the tip of the edge nenber is maintained at a constant height from

begi t f t tus, f ted
oubst ahes. accdRdnhGoPyS FAESHmve AR HEar bRl Crbealg” Brielded Sabker bl y
20 i ncl Ud@tsth@rpe@ﬁlﬁt?aﬁ@lletby/f‘tﬁéltib%fetﬁe%@g@nﬁ@ﬁ‘@é\* Pllsaehes bflﬂeﬁhgan@%d

supported to be sw nga e k and forth in a direction of novement-of the
t ape peel forfhesHiface g th&r\fmf@r @dpu@i largerdban viefen pealingrdllagisatsedngl e of the

CnoCt o The pRelrftaBl A hehétofd s WBLEH wiltdfht Roffindl Gréffe pédiingord) ¥ IR 20

2005 5t hib thdgeaf?e[rﬁgemmwf ritentg ﬁgbﬁapﬁmaﬂ;&s tppe[eﬂramj |telgaa%u$ilf aongrwmnersm gsy?g?
end,.0

Sui naltho. bRl roRgE piidte Sfiehys B Rel o)t Geakie Glodfonver

and the hol di ng device having a nenber for restri ctl ng vertical novenent of
the tip of the edge nenber occurring with swinging of the edge unit. 10 The
edge unit is sHphEr mathed Qfer%‘%ﬁ%tﬁfbuﬁ‘éléﬂtednauﬁ ARGE jascerdingyite dbisi on of

movenent @lebii, ttﬁ@ﬁpeér?egﬁg és}&lc%‘i@n\}en 1lite $dfnd!thle oy MY AIRRIRaluadehe angl e

adj usting device or varying an ‘angfe an helg t he
edge nenbeemiier hpreterably 15 aTh@Cd‘leladghagorotonniese eagia dt s fuether paferableenent of

the tjp o e nmenber curring w.th sw.n e edge, unit. This
prevetit s ﬁqﬁéﬂﬁ gg'%ﬁ qrjgle é%gg(?ﬁsﬂ{?@ts (?rw%'ﬂﬁ? EI’!P% ﬁ ? Bs§ @ gg@f'st e edge
menber pe@lli@glosbeo Poelcgrgest ape noves beyond an end of the wafer. That is,

the peeling tape is prevented 20 from adhering directly to the wafer. In
t he apparatus, for renoving an unwanted substance according to this

i nvent i on, theit%e‘élﬁégﬂeféﬁgdi%a@'a"r‘?‘eﬂ?ﬁt%frt tiP 8Pt MtdeARERYr {gqgﬁi}i?eq?fs the

edge nenber, preferably, Is an acute ang or an tuse
further preferable 25 that the acute angl e is 90 degrees or higher val ue

and tﬂ? obt useﬂ%ﬂ% h?jb égrgngt{ﬁggfpogte the e g% %%%b%?sls rr{ar?nt%nl%dag&s tah t'tuS For

removing an unwant ed
The tip of the edge member is maintained at a constant height from beginning to

end of the movement.

In the method of removing an unwanted substance according to this
25  invention, the tip of the edge member, preferably, is reciprocated through a small
stroke at an end of the wafer.

The peeling tape maybe peeled and removed from the
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27 JAN 2005 according to'this invention; the hol ding device, pref r»%;abfg,:\é‘3 2005
conprises mcroneters. The apparatus for renpbving an unwant ed substan *

-according to this invention may include a device for 5 reciprocating the
tip of the edge nenber through a small stroke at the end of the wafer. The
tip of the edge nenber peeling the peeling tape and reaching the end of the
wafer is reciprocated through a snall stroke: As a result, the peeling tape
may be peeled 10 and renoved fromthe wafer pith high efficiency:' BRIEF
DESCRI PTION OF THE DRAWNGS Fig: 1 is a perspective view showing an entire

Front v oo OPBPRE ST RiEBPEEa R b e BboR g R S oMo | st
ool i ng appaicalias tie meetibe o st espchivgdhoehd of Fhodtatrbw of a
Shovi nb. 2 Suppor (LA EPGomS G EerBaR IR NP WA ABbRARED. 6 I's
e a7t AR peltERhis ifi¥erliongtherapy paed sylstoace. gh ther AN
015 o fPontSumi TR PELOF Fralir ietetabifeit it prsciss dawe ebplied s o o
f_r ont Vi 4e_V;V 'Hol ﬂfé‘ %%lgfﬂgetor}etﬁg :%&afeereb]it' rﬁgrgéfs%elsa%er formed.on the
| -surface of the wafer: |
'This invention provides also an apparatus for removing

an unwanted substance from a semiconductor wafer, .

10 comprising a peeling table for supporting the semiconductor:
wafer; a tape server for supplying a peeling.tape to the .
semiconductor wafer on the peeling table; a tape applicator

- unit for receiving the peeling tape and applying the peeling
tape to the semiconductor wafer; a tape peeling unit having
| 15 -anedge member for peeling the peeling tape from the
semiconductor wafer, starting at an end of the

semiconductor wafer, by folding back the peeling tape at a

| )
o

peeling angle given by the tip of the edge member:to the
peeling tape; and a tape collector for collecting th;s peeling
20 tape peeled along with the unwanted substance from the
Wafer; |
In the above apparatus, operations may be performed
on the peeling table in series to apply the peeling tape to the
~ wafer and to peel the peeling tape by using the edge member
25 to give a large peeling angle. The peeling tape may also be




Fig. 11 is a front viewillustrating the tape peeling process; 10 rig. 12

is an enlarged front view of a principal portion of the tape, peeléngJAN 2005
process; Fig. 13 is an enlarged front view of the principal portion of the;
tape peeling process;: Fig. 14 is an enlarged front view of the principal
por1l5 tion. of the tape peeling process; Fig., |I5-is an enlarged front view
of the principal portion of the tape peeling process; Fig. 16is a
perspective view, showing an entire protective tape peeling apparatus in a
second enbodinent; 20 Fig. 17 is a front view of the entire protective tape

i _ USi:[ 3t : . ef ' t;.' Fig. 18 ] pl an. vi f h
Enti 1o pr of et P HgA RIS ARG ED ATk in nesdliediad Siomsti nEMUS.Fi g 10
[ f t vi - : | i,cat unj t d 25 .t i Nit: 9
27 3N 2005 Febe TR AREEAIMSGRA ohaiibe Faniores Fom the wdacs ok Tape

i q = i arspect i . ; el pal ti
Choui ng o fapeheates rdeptly R BARERCy N merqus wAtdamaY Bet  ati ng a
t ape peeling ?ﬁQ&E§§éE45&Q§ﬁ%S¥E .a front viewillustrating the tape

i'g. |

peeling ~ i process, ‘front viewillustrating the tape peeling
orocess: Flg. 96 | S he el B rhnbRina R wpetBE et Rgtandesss: 15
of "an” appar at CeeprAthE e el BeedaBio hGerBiy Mehided s dFidtoiong o
Phi rd mbodi moopMSo Y SR Ll el BRERAMRE P S pTiE BEEbsor 1 on
bri nci pal  por Tt oot AR RBE e ol pr v e JHCEin BhghedPee: ©
| member from falling when the tip of the edge memiber
10 peeling the peeling tape from the wafer moves beyond a
terminal end of the wafer. | '
‘With the device for adjusting the angle of the edge
- member, the tape may be peeled at an appropriate folding
+angle. . With the holding device, the height of the tip of the
15 edge member is maintained constant, and thus the tip of the -
edge member is maintained at a-constant height from"
» ‘beginning to end of the movement. = - T
-+ In the apparatus for removing an unwanted substance
*according to this invention, the tape peeling unit, preferably,
20 includes an edge unit having an edge member attached
thereto, and supported to be swingable back and foith'in a
‘divection of movement of the tape peeling ii_nit;‘-'an-' angle
= :adjﬁsting-device' for adjusting an angle of the édge member
‘to the surface of the wafer; 'an'd*a"h()ldjng device?fox"p:révent- .
25 ' ing the tip of the edge member from falling when the tip of




Fig. 31 is an enlarged front view of the principal por- . 25 tion of the
tape peeling process by the conventional device; -ro 27 JAN 200% Fi gan32i5
is afront view show ng a-portion of a bevel ed sem conductor wafer: wth a
protective tape applied thereto; and Fig, 33 is an enlarged front view of a
principal portion 5 of a process by the conventional device to peel the
protective tape fromthe bevel ed sem conductor wafer after a back grinding
process. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 10 The follow ng forns
are cited for solving the problens of the prior art: <First Enbodi ment> A
first enbodi ment which is one form of inplenenting this invention will be
ed, her |nafte§?mﬁth ref.erenc 15 .t he

d
or spect 1 V8. SRt RBReTBeSINCE 1Y RO da i (B VBB S BRNE 4o whi ch

i s one ex@falrnal Gndubiang Qﬂbf&ﬂbmbaﬂﬁ@erﬁf{ﬂiﬂyﬂwgp dép'féérﬁé\ﬁﬁg a GREfbagféro this
invention. Fig. 2 is a front view and g‘?ﬁ is a plan view thereof. Fig. 4

is a f ron%W‘{?Q’@ﬁ/tm edge ypi i pgiustan angleef the tip ahmeapd%d@eﬁ@@ruam@ thait. Fig.
5is af rl%l&%%%vﬁ:‘%%ﬂgg 8 n¥ethRRE for ?ésrtr;rﬁﬁ'n'ér\f’erﬁc% n’?q\feﬂ%t REfd figofeige

menber. Fig IS a perspective view of a“principal portion showm ng a tape
peel i ng oggeatmieober Dhéwring ith' svipgioy of thevedgeaprt.r enovi ng appar at us 25

i nclugdes a wafer supplying station 1 for receiving a cassette -11 2 7 JAN
27GH cont ai ning wafers Wstacked therein, a wafer transport mechanism 3

having a robOtTheaédj@]e?unNB SpphEanb t@@\gﬁgéméczfacacanusmrtngn B diréstivn of
waf er s W %%serger 5 for supplying a peeling ape T to a peeling
posi ti on, ° PRO Eleeta@efRﬁehﬂgs*h%ttl fﬁ@@ﬁlﬁ)éﬂﬁl'ﬁ@wﬁ‘gﬁ@f%wwe é‘nglﬁpe

appl i cat Oéd Ystidg delifE, ALYy RE8thBCOPE the
peel i ng tal% er%’ a tape peae(yl ng n? gh@ﬁgga ’%gé”?hégﬁggﬁfﬁéel%‘%é
appl i ed, merrmemtblaa@et or 9 for taking up and coI lectingt .~ "', peeling
t ape Tﬁs peel ed; >a wafer. collecting station |0 for
The holding device restricts vertical movement of the tip of the edge
member occurring with swinging of the edge unit. This prevents the tip of the
edge member from falling when the tip of the edge member peeling the peeling
tape moves beyond an end of the wafer. That is, the peeling tape is prevented

20 from, adhering directly to the wafer.

In the apparatus, for removing an unwanted substance according to this
invention, the peeling angle given to the peeling tape by the tip of the edge
member, preferably, is an acute angle or an obtuse angle. It is further preferable

25 that the acute angle is 90 degrees or higher value and the obtuse angle is a
value close to 90 degrees.

In the apparatus for removing an unwanted substance

30




to receiving a cassette C2;for storing:processed wafers Was stacked iy 7505
therein, and a unit driver 11 for reciprocating the tape applicator unit 7
and tape peeling unit 8 right and | eft independently of each other. These
conponents are arranged on or above. a base | 2. Thewafer supplying 15
station |, wafer transport nechanism 3, alignnent stage 4; peeling.table 6
and wafer collecting station |0 are arranged on an upper surface of base
12;whil e he ape server; 5 and tape collector 9 are nounted on a front
surface of a vertical wall 13 erected on the upper surface of base 12. The

ape 20 applicat UMt and t.ape peelin nit 8 are arranged adj acent a

| ower openi n;%&‘?}%ﬁﬁg}g@ %%é?’ Hnyeniagy, @%@ ding tewice, iprafediadlysed
rearwardly of yvertigal wall 13. The wafer supplying station | includes a
cassette abl e QAPPSR IBICEGIIetRES cassette O contai ning wafers W stacked

25 in horizontal pogdure at t%gi taﬁ)lge Vertical intervals; with the 12 27
JAN 2005 surfaces hatngPRASELUS Y Temovpngpan; wawanted suhstampeeipwar d.

i rect on.  Tniaingfo kBIFHEVePsde ey indiadal devisectomssct ¢ (abl o

or ot oct | vebapd I 1eaRTR SREIBAR Uhe sl meamnisar hrouehvarmplhost ure a

2T oyl inder S5pleCRERHE End Bl e RRBN. “re robot arm 2 of ransport |
(o the vaf er_suppl JEigPobtis e sippben beolne thwpes ing Ponaent
Canie 6, romorhadereayiiEhe frd PR ret WerasibroRgtedintu g, | oad |
erver 5. or aws AT R, AiEanta i inhedling are T basianled 1 Gver
The' peel iy ¢ ane Foudoh R ARE W R Brith Hieh ABosiefne di anster of 20

wafer W A~;. shown in Fig. 3, the peeling table 6 includes a suc- , Lion
pad 18 nounted centrally thereof to be vertically:novabl e, and having an

R R R R A e A R e B
+ Fig. 1is a perspective view showing an entire protec-
- tive tape peeling apparatus in a first embodiment;
15 - Fig. 2is a front view of the entire protective tape’
pecling apparatus in the first embodimont; -
- Fig. 8is aplan view of the ‘entire protéctive tape -
peeling apparatus in the fivst embodiment;
Fig. 4/is a front view of a tape applicator unit and a
20 tape peelingunit; = ¢ e
- Fig. 5is a front view showing a support structure for a
"t-ape peeling edge member;
Fig. 61is a perspective view of a prineipal portion show-
ing a tape peeling operation;

25 - Fig. 7is a front view illustrating a tape peeling proc-




27 JAN 2005 di splacenent. As shown in Fig. 4; the tape applicator unit 7

i ncl udes a nmovabl e frame 22 supported to be novable right and | efd faleng200s
rails 21: The novable frame 22' is reciprocable right 5 and left through a
fixed stroke by a feed screw 23 reversibly driven by a notor M _ The

novabl e frane 22 has an applicator roller 25 vertically novably supported
through swing arns 24: " The-tape-peeling unit 8 also includes a novabl e
frame 10 26 supported to be novable right and left along the rails 21. The
nmovabl e frame 26" is reciprocable right and left through a fixed stroke by
a feed screw 27 reversibly driven by a notor M2: This novable frame 26 has
a tape peel i®8f5;edge nenber-28, a-guide roller 29, a . driven discharge roller
-+ 30 15 and a pinch_roller 31 opposed thereto As 'shown=in Figs: 5 and 6; the
tape peeling edgeFagmBoisr adord Fiewntiustratmathedetpaipeslmnghmoe-edge at
a distal end thereof and having a width greater than'the dianeter of the
waf er: The e2Rf8 nenber 28 is fixedly connected to a 20 rotary support shaft
32 supported by aﬂ‘d projectingfroma front surface of novable frane 26 The
edge menmber 28 i sl'égnHeis adrontangw sllussraging dhedtape pealinpemdi-ust abl e
as to its-extension and retraction relative to the shaft 32: A control arm
35 is fasterf¥ito a.proximal end of rotary 25 support-shaft 32: The control
arm 35 has a freeFend thereof -14 , 27 _JAN 2005 pivotally connected to a
connecting rod 37Fugi 4P 1ssadsendcriew iHustpasing thedtsa pefelamgi r cyl i nder
36 mounted on the front surface of novable frame 26: The piston rod: 36a is
ext endi bl e dMP¥EIFact able to swing he control arm 35 which 5 in turn
rotates: the rot gﬁ{ siaport haf t _32;rihgfreb¥_ to nove the edge of edge
nmewber 28 verticall§. Lints adwpadivieyy ibystrating éhe vape peelivegt ree end of
cohtrol arm35 is crewed into he piston rod 36a of air cylinder 36. By

adj usti ng a PEMfR3P:0f screw engagenent of connecting rod 37, an adj ustnment

maybe :grnde of a swi ng.angle of.contral-arm,35. qccuryring ..when.the

pi st on- H@d 36a isﬁégt ggdﬁapoenlasrg@ gll‘énéﬁé?“i Og.a BEIRGIFad peTaaYe nenber
28 in a lowere i mt position. - The conmponents of the protective tape
peel i ng appé?faé};*)e @éf%?@&:lmglé’rpgeﬁﬁis i nvention-are constructed-as

e e, P i ARl e i o ol S Sl sk b "

Figs: 7 thr : iyst: the.robot arm 2 suction-supports one wafer W 20
; SR G4 EhE Lalte pleaTig i

takes it ou ATQRESwaf er suppl ying station |, and
s mde of the vk B W2l SRl RN Sietrobthe iR RatRg o ot ch
25 by 2 1 dhaf ErEheSU bkl WP o the peoling table 6 15
Fig. 15:1s an enlarged front view of the principal por-
tion of the tape peeling process; . . o
‘Fig. 16 is a perspective view showing an entire protec-
tive tape peeling apparatus in a second embodiment;
20 Fig. 17 is a front view of the entire protective tape
peeling apparatus in the second embodiment;
Fig. 18 is a plan view of the- entire protective tape
peeling apparatus in the second embodiment;
Fig. 19 is a front view of a tape applicator unit and a

25  tape peeling unit; -




27 JAN 2005 The wafer Wplaced on the peeling table 6 is received_ by he, ..
suction pad 18 protruding fromthe table 6: - As the suction pa&iiSJAN 2005
descends,.. the wafer Wis placed in a predeterm ned posture and position on
t he upper surface of peeling 5 table 6, and is suction-supported thereon
with the surface of wafer Wto which the protective tape P is applied’
facing upward. At this tinme; as shown in Fig. 7, the tape applicafor unit 7
and tape-peelang unit 8 remain in standby positions rearwardly away from
the peeling table 6. to Wen the wafer Whas been | oaded an the peeling

ini 171 1 ower od WE-2 s do it RiGRT bR ek shurpert sikuefie Bn (i o
apply the 15 ourPaP ey o0t Raebfbefl "o protect ive tape P vhen i he
Pape peel ing unit 8 1% 2k PRRiBHeRoeRY LI O lA PRBCORhgorkSRont 1ol  ar m
Next . a5 shows HowitEk ol €4 BH 4R TP o aaliBr, "ini {5 i < moved 1 orward, wi th
Sur face of prof et HuE Cape: B AR R abie el e o BnbBieegutiEPrer- so i s

rotated at a pektpheral speed synchronized with a noving speed of the 25
unit totransport the peeling tape T. This, the peeling tape | 5 r 16 27

JAN 2005 5 Tis fo ' t the arp_end .of,.edge nenber
28 and gui ded througg't%?;?%&%gmoiﬁe‘#%&c@'a&nﬁg?ﬁ gﬂpsé?%%]éﬂgt he -

di scharge rol .![ﬁ'bcé gand pinch.roller 31. As shown in Fig. -6, the peeling
tape T runs wWith the protective tape P fixedly adhering thereto, thereby ) ‘:

e 1 emovi ng. unwat (0 et eP a0 ey A2 afi 0k AR FapRiliBe w2l <

case, thelga_dga/rfg@ggg;r 28 is set to a low forward speed when noving past an
end of wafer to start peeling the protective tape P therefrom The

forward novi ng spe§igoi 95 herebindvi r]-gﬁﬁ)% \ o b ed .processing 15
efficiency. The di scgarge roll e?ﬁ%ieﬁg ri vgﬁ %iygz;;%?é\(/ﬁgg&é%ﬁ e not-
shown, throughracessp clutch that slips under . a.load exceeding a
predeterm ned torque. Thus, the peeling tape T is discharged with a
predet ernined tenskig. &6pid 8P rbhg Ry 1B it htea{g%, ARERIAIBgunit 8 has
noved past the vvafergW and peel ed the prots\tﬁgtg?{/%é'?ape gg%p‘%]gﬁgl y
therefrom aspgbosss;in Fig. 11, the robot-arm 2.renoves the wafer Wfrom
the peeling table 6, and inserts it into the cassette C2 at the wafer

col I ecti i stationFig. Macﬂantlﬁew%dm 3pplriRaies] HBktioh:
tape-peeling unit 8 are retracted to the initral ﬁstan by gogholhoﬁgg whi | e
the used 25 pempeqpeeling Tnit of weuappivant io'd ehivt entBedaRRihEat OF

roller 25 and edge nenmber 28 also aré returned upward to the respective

standby posi tions. Fige28nsva manpvétesshowiigpa pegldipalsesedre, and 30

-17 27 JAN 2005 the apparatus stands by to process a next wafer. 3}
- showing a tape peeling operation of the apparatus in the
third embodiment; - - .
20 - Fig. 29is afront view showing a principal portion of

the tape peeling operation;
Fig. 30 is an enlarged front view of a principal portion
of a tape peeling process by a conventional device; =
- Fig. 81 is an enlarged front view of the principal por-

25  tion of the tape peeling process by the cOnve,ntibnaI device;

. -10..




Next, a procedure for peeling the protective tape P froma thin wafer
back-ground to a beveling b (see Fig. 32) will be described with raferérhf&eﬁ
to Figs. 12 through 15. As shown in Fig. 12, the sharp end of edge nenber
28 in the lower limt position lies slightly bel ow the surface of
protective tape P. Thus, when 10 processing the thin wafer Whaving the
beveling b, with a protruding end Pa of protective tape P adhering to the
beveling b, the sharp end of edge nenber 28 approaching the end of wafer W
applies the peeling tape T aI so to the protruding end Pa of protective tape
P. 15 Thus, er 28 noving forward rides on the end of
wafer W as sho &gl rophevievotshowingenporiion of cobeveled t ape P

“ adhering to the bev I| b reljably peeled fromthe beveling b. A
subsequent p%lﬁgnm Wﬁgelpéﬁfl ﬂeﬂr@&ﬁttlm)taw apohied thergto;15. 20 It
is desirable that the tape peeling angle O provided by the edge nenber 28
is set to arfBfgl e of 90 degrees or nore; preferably 100 degrees or nore.
However, this angle y be an ute angl e of less than 90 degrees (close to
90 degr ees) depe%ﬂgig%érﬂstﬁﬁ %‘gfﬁe@%%b@ntéﬂQWO aoprlllt@wlrmidnhnof waf er
W 25 Prefer y the re t enaci ous the_protective tape Pis, the smaller
is the t %im the ¢anye, Q@ﬁﬂr@iﬂvwawmgeabhhemrmwwe ng the

ext ensi on of con ectl rod o 30, 27 adj ust the angle
of edge rrerrbt@rpeé Eﬂ@ V\élre(i SR lﬂq:ww‘ﬁgfl‘&f%%ﬁ hei ght of
edge nenber 28 urri n with variations in the-angle of edge menber 28 may
be. correct eﬂx}l@&gjwp §5%¥he ‘mounti ng positiom of edge menber 28 5

relative to he rotary support shaft 32; <Second Embodi nent> A
ec nd. embodi nent wi |l be described next with reference to the drawangs.

e s WP ST P NG s
pl an vi gvther eo?l‘he )quxylpg fg%ﬁ%rﬁr‘%/f:%dof Yés@ PiRERPEIHEI t and .

uppori Potr RS ERE 20 L2 F L ege ?}é”nEQ?V“ E?ga 21 i's a_perspect i ve
éhﬁé“gfkﬁf :edtf f: é’i@ﬁ%ﬁ%@ﬁ@?ﬁéﬁ b0l neht only ih the | 5;:{3'%; i ng uni
galrrﬁ(:lrﬁgggence nummer a ’?’ Biﬁ%%q#mg“cfﬁ 85& ﬁt}‘&pfﬁ (i? ro:ﬁe’ii Pigxggit
stroke al onegtﬂrigl ?R’leglﬁb%hl %ﬁ%égﬁéﬁﬁﬁgﬁeﬁ%%éﬁgéﬁggtvgb@nge‘fﬁ%&\eaae menber
SN anols AtBlerdRdwRIgdd Fib! 9'i A e ldtifl HeW Mictinghe™ 30 719 27

JAN 2005

entire protective tape peeling apparatus which is-one

. - example of unwanted.substance removing apparatus accord-

S

ing to this invention. Fig. 2 is a front view and Fig. 3is a
~plan view thereof. Fig. 4 is a front view of a tape applicator
20 unit and a tape-peeling unit. Fig. 5 is a front view showing
a support structure for a tape peeling edge member. Fig. 6
is a perspective view of a principal portion showing a tape
‘peeling operation. '
This wafer's protective tape removing apparatus

25 - includes a wafer supplying station 1 for receiving a cassette -

-11-.
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and a pinch roller 3l opposed thereto: As shown in Figs: 20 and 21_the tape
peel i ng edge menber 28 is formed of a plate defining a sharp edge &t JAN 2008
distal end thereof and having a width greater than the 5 di aneter of the
waf er. The edge nenber 28 is fixedly connected to a rotary support shaft 32
supported by and projecting froma front surface of novable frane 26. The
edge nenber 28 is connected through slits 33 and bolts 34 to be adjustable
as 0. its extension and retraction relative to the 10 shaft:32: A control
arm35 is fastened o a proximal end of rotary support shaft 32. The control

ahich i o conneek SaEtEITE PR IV Teate A ERES I, R o BR BB SR on < ne
retract able  enABTRF 2 faviEh oholifB 2; AR, AREniRRate R T,y ™
The. connect i ng et ERSIHTEE WARIRERE, 8 salkeBe et B sibblvites o
served o bpedtinibipott 16 Hedlihe BALGRISL 2o Binadink 8ga Lo "
0T e R VA b DOLAR! I o e

r ot at agl e rol ?g}@%ﬁ%&ﬁgﬁ%‘?@%ﬁ%&@@@gﬁgﬁ#?g%&% ﬁ%gﬁzf%l ston rod
R R T S
it2pe0rpeteIhien(gmaggI_.e A. _ %eer a]f}fey, | t hle mr%%g'g? ous tﬁe epr ortlj%ct |t \r/]g Egpg P'
peél i ng angl ep%e%%{@%@%il‘ %@é&gg]’?aﬁ%‘?\%&%ﬁ&%@d Elgxg(ﬁ' a basi (F:)
procedur ¢ or yeesiving &f_@é@é‘ﬂt@@Q-P%T@Iﬂ%i]g%f}iﬁaég?g%ﬁggg{é@&g \gﬁr %ggf er W

will be described with reference to Figs. dure up

to loading thstadebdthdr@dhe ahdval Gindt @ieér W1 foi %gggﬂfcﬁn“ hé the

first enbodi ment. Thus, the procedure wll| be descri starting with the

wef er W havi ngnpeerpplisaedr emite aiedltape paslia .usﬁtss]ﬂrfg)hi Arfd e Wen

the wafer Whas been | oaded on the peeling table 6, as shown 1n Fig. 23,
the appl i cat oindepeadeiftlpioftemeh artbldrc at Phewdi ¢orhpcndAreLed to a 20

predetermned | evel. Thereafter the entire unit is noved forward with the
-arrangedion or above a base 12. . The wafer supplying.

15 statien 1, wafer -fransport mechanism 8, alignment stage 4,
peeling table 6 and-wafer collecting station 10 are arranged
~...on anupper surface of base 12,;while the tape server 5 and
- -tape collector-9 are mounted on a front surface of a vertical
‘wall 13 erected on the-upper surface of base 12. . The tape
20 . applicator unit 7 and tape peeling unit 8 are arranged
-adjacent a lower opening of vertical wall 13, and the unit
driver 11 is'disposed rearwardly of vertical wall 13.
The wafer supplying station 1 includes a cassette table
14 for receiving th,ez cassette Cl containing wafers W stacked

25 - in horizontal posture at suitable vertical intervals, with the

-12..
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applicator roller 25 rolling over the wafer Wto apply the peeling tape T .
to the surface of protective tape P. Wien the peeling tape T has géé AN 2005
applied, as shown in Fig. 24, the air 25 cylinder 36 of tape peeling unit 8
is extended to the stroke end to swing the control arm 35, thereby 30 -21
27 JAN 2004 | owering the edge nenber 28 to the lower limt position. At the
sane tinme, the air cylinder 38 is contracted to the stroke end, whereby the
angl e adjustnent roller 29 sets an angle 0. In this enbodi nent, the angle O
Is set to an obtuse angle of 5 90 degrees or |less. Next, as shown in Fig:

25, the tape-peelin nit. 8 is ved forward, with the sharp end of edge

~ nmenber 28 pre‘ggﬁ%&{g%gaﬁ’églg Hﬁogaﬂévﬁ’m tﬂﬁ\&lﬂ% EQQT%’W preingt i ve t ake

- P. At the sang_tine; t di scharge roller 30 is rotated at a | 0 peri pheral
speed synchr oWPIEAd; ¢ Eﬁaerﬁﬂﬁﬁ?&%% eo1f4ﬂﬁé'0¢|ﬂt@bf%ﬁb’r&nsﬁ)ﬁ'r(ty]ﬂﬁe peel i ng

tape T. Thus, ;th eli,ng tape T..is fol ded_hack by the.angle 8 at the angle
: adjpusti ng r0|-@%¥e12‘£§04}}bgng§$§§@iwﬁg ] tﬂﬁ'l%mﬂfél’r@' %(Pt%llg $1i§ifé0¥iositign
bet ween the djscharge roller 30 an i.n roller 31. As.15 shown in Fig:
21, the pe"el'ﬁg% gmle ; ‘fibi‘iﬂ?ﬁ%@%&gﬁ?&ri@cféi@rtséﬁﬁ)wtﬂngeél%ﬁcaéheri ng
thereto, there ' the protectjve ;.ta P fromthe surface of wafer
W In thi’ fca%%t,yte?@tﬁgérﬁgﬁg\é%wie@ﬁ%t ¥Qfagkree $gpedhasen
Ther ofr om TRl e P EBErEaaBe i Stadtd ibthetiiairal Resius St npr oved
therefrom The Yo ' dalvi = 8v eartayis nprove
rocessi ng effiGi The di.schar rolker 30 is,driyen dr.ivin
8evi ce no'? s%mamﬁy%%}cﬂf@f%ch&‘hﬁtcaﬁsﬁ Eelyﬁﬁi?:]g@i%l%xcegd- :
ing a predet ) . _Fhus,..t he Ling tape.T i,s 25.di scharged with
a’pr edet er ni ﬁ‘é@#@ﬁ’é@%ﬁ?&b%ﬂ%&%ﬂ?ﬂ% arége;}ﬁ\l 3HSE10Ren the
t ape-peeling unit: t stthe wafer' Wand peel ed.the protective
taBe FF)> corr'pl‘get ely ?#%ﬁ?ﬁ@%ﬂﬁﬁﬂgmawpﬁ%mfgﬁatlﬁémgﬁb? M@l? enoves
ne vafer 18/1 'ailly movable and pivotable to take each wafer W from the
- wafer supplying station 1, supply the wafer W to.the align-

ment stage 4, transfer the wafer W from the alignment stage
.4 to the peeling table 6, remove each processed wafer W from’
the peeling table 6, and load the processed wafer W into the
15  wafer collecting station 10. _
L The tape server 5 draws the peeling tape T from a
~ stock roll R, and guides it over the peeling table 6 to the tape-
. applicator unit 7 and tape-peeling unit:8. The peeling tape
T used herein has a width smaller than the diameter of

20  wafer W. _ | | _
As shown in Fig. 3, the peeling table 6 includes a suc-

=C“-o..-«"

‘tion pad 18 mounted centrally thereof to be vertically
movable, and having an _uplp‘er‘: surface acting as a.vacuum
suction surface. The peeling table 6 has an upper, vacuum

25 suction surface for supporting the wafer W free from -

..13-




the peeling table 6, and inserts it into the cassette C2 at the 5 wafer
collecting;station | 0. Subsequently, the tape. applicator unit 7 ZahdJAN 2005
tape-peeling unit 8 are retracted o the initial standby positions;-while
he-used peeling tape-Ts is wound up and col |l ected: The appli-cator roller 25
and edge yenber 28 also are returned upward to the respective 10 standby
positions. The; above conpl etes one tape peeling procedure; and the
apparatus stands by to process a next wafer. <Third Enbodi ment> A third
enbodi nent will be described next with referl1l5 ence to the drawings. Fig_
27 is a front yiewshow.ng a principal portion of a tape-peeling unit: Fig:
28 is a-plan el e er i nci pal portion of the tape-peeling unit. This
enbodi ment differs fromthe first enmbodi nent 20 gonly in he tape-peeling
anit 8. Parts i denthSaROEDbEIE0R, & tape appbealonnmibreiBelidesi t h t he

he tape peel Pl DeeleEritie 35 siPDoTHed torbe ipxeblaanetnand lofr b edge
The 23 27" SiaPgctalingtb: - The ayablebamo s & secirmalle Hatdoe uni
Lape 1 ansbor BRI, Aodeh & ied tuake Tt cclind sarevars rassibi: on rod
connect 1 g o FSTETRY o WPIGH BAL: o BRdnpBahle Fame s MashAs o 1 ods 36a,
e, 5 R e A ™

vertically to_yvary..its apgle 10 as well as its height. The air cylinders
36; piston roﬁ%agﬂbs %mecti ng rods 37 in this enbodi nent constitute °

the angle adjusti ”’T}?&%-h%%-ﬁ%eﬂ}{g Y B1H188 includes a movable frame
10 26 supported to be movable right and left along the rails 21.
- - The movable frame 26 is reciprocable right and left through

a fixed stroke by a feed screw 27 reversibly driven by a
“motor M2. This movable frame 26 has atape peeling edge
member 28, a guide roller 29, a driven discharge roller 30
15 and a pinch roller 31 opposed thereto.
- Asshowh in Figs. 5 and 6. the tape ‘pée]iﬁg edge mem- .
*ber 28 is formed of a'plate defining a sharp edge at a distal
end theréof and having a width greater than the diameter of
‘the wafer. “The ¢dge meémber 28 is fixedly connected to a
20 rotary support shaft 32 Supported by and projecting from a
front surface of movable frame 26.  The edge member 28 is
connected through slits 33 and bolts 34 to be ‘adjustable as to
- its extension and retraction relative to the shaft 82. A
control arm 35 s fastened to a proximal end of rotary

25 supportshaft 32. The control arm 35 has a free end thereof

_14..




 43. The adj

Torque drive of a pulse notor PMis transmtted to the end of edge unit.41
renote fromthe "air cylinders 36. The 15 edge unit 41 has two m @rbrhieragss
43 attached to the right and left sides thereof, wth-adjusting rods
44- extendi ble and retractable in response o reversed rotations of pul se
notor Specifically, as shown in Fig: 28, the :tvvo mcroneters 20" 43
receive torque drive of an equal rotating rate fromthe single pulse notor °
PM t hrough a belt V wound on pulleys K coaxial with gears G - That is;
rotation of pulse notor PMis transmtted directly to,one gear G and then
to one mcroneter_43: The rotation is transmtted to the-other gear G 25
i ndi rect |y tHvelghlyt genmaated: taadcornectingeodidhewhich sseonnectezit er
isting rods 44 of right and | eft mcroneters 43 are extendi bl e

and retract 492 HigtoRred mba of|an ameylindends nrountedomghedtionts of

m croneters' -.43 abuf on tgf %{gdes of the frame of edge unit 41: The edge
* 5. unit 4 SuBacedRf Bovable fxame 26us The psterpredaiGaisned angle. The

S G T
s T LSl b AL Bl ot
e S B s SRt T o e’ S
posi t1on of edge: BAPICONCEHEE 0N Yo srderinenbum; thefepe 500 ofp (og
e it e,
Iﬁen-t he Beel‘f%gséni t'ﬁgxif f’-‘éﬂ'&?’ﬁ@g‘ ﬁ‘diérﬂ@h Of screw engagement of
10:- . connecting rod 37, an adjustment may be made of a swing
angle of contrel-arm 35 occurring when the piston rod 36a is -
extended to.its-stroke-end, i.e. an angle of edge member 28 in
- a lower limit position. ' |
The components of the protective tape peeling appara-
15  tus according to this.invention are constructed as deseribed - |
‘above. A basic procedure for peeling the protective tape P
from the surface of wafer W will be:described hereinafter
with reference to Figs. 7 through 11...

S

First, the robot arm 2 suction-supports one wafer W,

20 takes it out of the cassette C1 at the wafer supplying station |
1, and places the wafer W on the alignment stage 4. Here a
positional adjustmeht 1s made of the-wafer W based on
detection of an orientation flat or notch of wafer W. The
positionally :adjusted-wéfer-W is supported and transported

25 = by the robot arm 2 again-.and_-supp;lied to the peeling table 6.
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state, the end of wafer Wwoul d be curved up;-which could result in;%aq?ﬂeagw
The above i nconvenience is avoided in this enbodi nent since the edde "ufi CoU9
41 is fixed by the adjusting rod 44 25 - against vertical novenent. -25

27 JAN 2005 The peeling angle of edge unit 41; i.e. the tip position of the
edge, is varied as appropriate, according to the thickness of protective

tape P applied to the wafer Wand the thickness of peeling tape T . The
adjusting rods 44 need not keep in 5 contact with the edge unit 41; but my
be given play (a gap) according to the thickness of the two tapes, to an

extent of preventi t he peel] tape T from adhering _to the surface of

waf er W+ The m'crozg}f‘%r‘? gr rgkﬁﬁﬁﬁnﬂl@Wﬂm’giﬁé)lﬂe@ﬂ&éﬁ@ﬁl‘mﬂls

i nvention. 10,An erati.on to_peel the protective tape is the same as in
the precedi-ng@n%ﬁgiﬁ%ﬁlgpﬁﬂd pratgudaagddomi theitable 6. TAissthewvent i on
s not limted to.the abqve enbodinents, but maybe nodified as follows: 15
(1) Upon reacﬁpﬁg"%{@f@ﬁd\%%pdﬁé t&wevv@efg@%m'péaced-lma predeter-

reci procated bacgk and forth-through.a predeterm ned snall stroke; Then; the
peel i ng tape THHASCROsHIFE apd BogHieRoRithe ypran surfageobpesiling

i ncreased' . reliability; ;and a subsequent integrated peel nmay be carried 20
out effect? VeF9'.%Terrﬁ’sg19\ﬁillls"~HéCtﬂQﬁ$ HW@‘qéﬁi@EﬁQﬂ@Vm%eﬂI@rS@Héégerﬁ waf er s
W def i ni ng bevel j ngWa (2) -Appl.i cation of the peeling tape T'to the
protective taﬁ%aff@ aty 4R %&éﬁf%%wp%ww mﬁ@@mﬁh tiacangcD canera
or the-like.. ﬁp‘%&%&t erﬂt:%%qsq;%ﬁ{é,ngso eorvshl 1c1)1n]§qu 7, the tape applica-

- torunit 7 and tape-peeling unit 8 remain in standby ‘posi- - |

1 4 (@]

tions rearwardly away from the peeling table 6.
10 - - Whenthe wafer W has been loaded on the peeling table:
6, as shown in Fig.8, the applicator roller 25 of tape -
.. applicator unit 7 is lowered to a predetermined level: -
Thereafter the entire unit is moved forward with the
- .napplicator roller 25 rolling over the wafer W to apply the
15 ‘peeling tape T to the surface of protective tape P. -
.. When the peeling tape T has been applied, as shown in
Fig. 9, the air cylinder 36 of tape peeling unit 8 is extended

L

to the stroke end to swing the control arm 35, therveby -
" lowering the edge member 28 to the lower limit position.
20 7. Next, as'shownin Fig. 10, the tape-pecling unit 8 is
- moved forward, with the sharp end of edge member 28 press-
ing the peeling tape T upon the surface of protective tape P.
‘At the'same time, the discharge roller 30 is. rotated at a
- peripheral speed synchroﬁized with a moving speed of the

25 uniitotransport the peeling tape T. Thus, the peeling tape

.16-




25 be initiated after confirmng that the peeing tape T has been -26 27
JAN 2005 applied to the end of protective tape P. (3) The invent;g ;W%
applicable also to a. case of peeling protective tape P with an Hesite 2003
tape froma wafer Wsupported by a ring frame. 5 (4) This invention is
applicable also to a case of apply ing a peeling tape directly to the
surface of a wafer to renove unwanted resist |ayer (unwanted substance)
remai ni ng on the surface of the wafer. (5) The hol ding device for
stabilizing the height of the 10 edge of edge nenber 28 in the third
enbodinent Is not limited to the mcroneters 43. The device nay have any

th t.i f t h I t Tf di tl
Lot he v 47 Tqite e by i Sl GAhohe s £nd a6 S0BS seembehed sediqured ape T
fromthe wabgih We aﬁ.o(o,%u‘éh@gtﬁpg mdmaemetn ﬁleoalsklti'&gbmoﬂgr 8gbagy nent

adj usts the he| ht "and e edge of edge by sw nging the
edge uni t pipgh ra i’s3*boﬂ§t$hmﬂ tbhFiQs Gndhe DﬂﬁllrtgatapeeT n@m ynth Hbe @tgjeciinenber 28

b d DUSTRI AL
U LTy TRES e CRAHIAG, hbrcsB, KRl HEe R BLoraRicaBE RS . LR MGt o
waf er accsurfacegof wafenivy anu/ahmeosamaslmkesemb\b@@l uheaatathelatarial fiosn ¢ ted for

B:Z: : ﬂ(g and arc% \ihggva%gr\}\/he unwant ed substances fromthe wafer by using a

In this case, the edge member 28 is set to a low forward speed when

moving past an end of wafer W to start peeling the protective tape P therefrom.

The forward moving speed is thereafter increased for improved processing

15  efficiency. The discharge roller 30 is driven by a driving device not shown,
through a slip clutch that slips under a load exceeding a predetermined torque.

Thus, the peeling tape T is discharged with a predetermined tension applied

thereto.

20 When the tape-peeling unit 8 has moved past the wafer W and peeled the
protective tape P completely therefrom, as shown in Fig. 11, the robot arm 2
removes the wafer W from the peeling table 6, and inserts it into the cassette C2
at the wafer collecting station 10. Subsequently, the tape applicator unit 7 and
tape-peeling unit 8 are retracted to the initial standby positions, while the used

25  peeling tape Ts is wound up and collected. The applicator rofler 25 and edge

member 28 also are returned upward to the respective standby positions.
The above completes one tape peeling procedure, and

30
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27 JAN 2005 tape, w thout the wafer being broken or' damaged by the peeling
force of he tape. -28 27 JAN 2005 CLAIM5 1. A nethod of renoviong ?m\; 2005
unwant ed substance from a sem conductor wafer by applying a peeli ng ape’t’o
t he sem conduct or wafer and peeling the unwanted substance along with the
peeling tape fromthe sem conductor wafer, characterized by conprising: a
step of placing an edge nenber in contact with a surface of the peeling
tape applied to the sem conductor wafer, and peeling the peeling tape while
bei ng fol ded back at a peeling angle given by a tip of the edge nenber, and
a step of preventing the tip of the edge fromfalling when the tip of the
edge mm@ﬁanp@é%tU%é;&mﬁabe{ta@rQﬁasala nm%v\@fert he semiconductor wafer. 2. A
met hod of renoving an unwanted substance as defined in claiml,
characterized in that the peeling angle given to the peeling tape by the
tip of said eddextrenirecedweaior @ealimg mbmteélveAapétmaanb thinnwgfengvan

t St ef i ned t t the t
ool i iy APRTEIRENG o 2 BEVBING RclSeRguomanbal D6 SeTcrbBd oY haEPESegh &

hi gher vakide. 1Zthréugietisod of renoving an unwanted substance as defined in
claiml, characterized

As shown in Fig. 12, the sharp end of edge member 28 in the lower limit
position lies slightly below the surface of protective tape P. Thus, when
10 processing the thin wafer W having the beveling b, with a protruding end Pa of
protective tape P adhering to the beveling b, the sharp end of edge member 28
approaching the end of wafer W applies the peeling tape T also to the protruding

end Pa of protective tape P.

15 Thus, when the edge member 28 moving forward rides on the end of
wafer W, as shown in Fig. 14, the protruding end Pa of protective tape P
adhering to the beveling b is reliably peeled from the beveling b. A subsequent

peeling process is performed smoothly as shown in Fig. 15.

20 it is desirable that the tape peeling angle 8 provided by the edge member
28 is set to an angle of 90 degrees or more, preferably 100 degrees or more.
However, this angle may be an acute angle of less than 90 degrees (close to 90

degrees) depending on the adhesion or tenacity or the strength of wafer W.
25 Preferably, the more tenacious the protective tape P is, the smaller is the

tape peeling angle 6. This adjustment may be done by adjusting the extension
of connecting rod 37 to

30 -18-




in that the peeling angle given to the peeling tape by the tip of said edge
menber is an obtuse angle. -29 27 JAN 2005 5. A nethod of renofi hgjsan 2005
unwant ed substance as defined in claim4, characterized in that the tape
peeling angle at the tip of the edge nmenber is set to a value close to 90
degrees. 6. A nethod of renoving an unwanted substance as defined in claim
|, characterized in that the tip of said edge nenber is reciprocated
through a small stroke at an end of the wafer. 7. A nethod of renoving an
unwant ed substance as defined in claiml, characterized in that the
unwant ed substance on the sem conductor wafer is a protective tape applied

to the surfadjust the argle of ddgeomentler 28 imthetlowenlimetposig an
- unwant ed substance_ _as defined in claiml, characterized in that the
unwant ed subgonnceVariationsinddredheight wifedgé snamleer 48 begerriimg red on
the surface of the sem conductor wafer. 9. An apparatus for renoving an
* unwant ed subFidhyariations dnrheanglecw! edgermembperi28 mayabeeetring t abl e
for supporting the sem conductor. wafer; a tape server for supplying a
peel i ng t apgaatednby sadjushingrthe meibmting positpee|dfred gahember &
applicator unit for receiving the peeling tape and applying the peeling
tape to Bhe redattenhdodihe resavy sumoort shaft 32. T S '
. <Second Embodiment>
-+ A second embodiment will be described next with refer-
-ence to the drawings:.
- Fig. 16 is a perspective view showing an entire protec-
10 tive tape peeling apparatus which is one example of
- unwanted. substance removing apparatus according to this
- invention. Fig. 17 is a front view, and Fig. 18 is-a plan view
.. thereof. Fig. 191is a front view of a tape applicator unit and .
‘a tape-peeling unit.  Fig. 20 is a front view showing a
15 . support structure for a-tape peeling edge member. Fig. 21
is a perspective view of a principal portion showing a tape
- peeling-operation. - R Sl . .
This embodiment: differs from the first embodiment
only in the tape-peeling unit 8. Parts identical to those of
20  the first embodiment are shown with the same reference
numerals, and are not described again.
. The tape-peeling unit 8 includes a movable frame 26
reciprocable right and left through a fixed stroke along rails
21. This movable frame 26 has a fape peeling edge member

25 28, an angle adjusting roller 29a, a driven:discharge roller 30

- 19.




27 JAN 2005 a tape peeling unit having an edge nenber for peeling the
peeling tape fromthe sem conductor wafer, starting at an end of ti{ﬂe AN 2005
sem conduct or wafer, by folding back the peeling tape at a peeli _rgg _ ‘rlfllqe‘“
given by the tip of the edge nenber to the peeling tape; and*a tape
collector for collecting the peeling tape peeled along with the unwanted
substance fromthe wafer; said tape peeling unit having hol ding neans for
preventing the tip of the edge nenber fromfalling when the tip of the edge
menber peeling the peeling tape fromthe wafer noves beyond a term nal end
of the wafer. 10 An.agﬁarﬁiéjs for renoving an unwant ed substance as
defined in cl A% & pinghaq ¥ Bddopposkdithewraetor ape- peel i ng unit has neans
for adjusting an angl e, of sajd _edge nenber to the surface of the wafer. 11.
An apparatus for r éﬁ%ﬁhﬁ@vmm Gt 89 ands2inthedapepeeding mdgei m 9,
characterized in tﬂat L d tape- e%I ing unit includes: an edge unit having
8

an edge membe™&RReh&P ihionmed gh@ platwdefining besharpgade dbamk and
means foradj GGPIH6CRA HHBTESAndahavaDgen Neididr aroaths them &be of {he
P21 11 ng uiien GHRRGRTEIoPT the Wiger onbbe qsiee mmGmber geis Axadipacdnom ¢ he
waf er moves b%%%gdatc} aelrrrgtréarly selggp(grttsqsafli\:la g’)g-r‘s;ur;sgrted by and project-
 Ing from a front surface of movable frame 26. The edge
member 28 is connected through slits 33 and bolts 34 to be
- adjustable as to its extension and retraction relative to the
10  shaft 32.
A control arm 35 is fastened to a proximal end of rotary
- support shaft 32. ' The control arm 35 has a free end thereof
- pivotally connected to-a connecting rod 37 which is connected
to a piston rod -36a of an air cylinder 36 -mounté'd on the front -
15 - surfaceof movable frame 26.: The piston rod 36a is extendi-
‘ble and retractable to swing the control arm 35 which in
turn rotates the rotary support shaft 32, thereby to move the'
-edge of edge member 28 vertically. ' | |
- The connecting rod 37 extending from the free end of
20 -control arm 35 is screwed into the piston rod 86a of air eylin-
der 36. By adjusting a length of screw engagement of
-connecting rod 37, an adjustment may be made of a swing
angle of control arm 85 occurring when the piston rod 86a is
. extended to its stroke -end, Le. an angle of edge member 28 in

25  a lower limit position.
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27 JAN 2005 said angl e adjusting nmeans having a nenber for sw nging said
edge unit to adjust an angle of the tip of the edge nenber; and ﬁa?d’f-\i\i 2005
hol di ng means having a nenber for restricting vertical novenent Of the 't p
of the edge nmenmber occurring with sw nging of said edge unit. 12. An
apparatus for renoving an unwant ed substance as defined in claim?9,
characterized in that the peeling angle given to the peeling tape by the

tip of said ed menber i.s an acute_angle. 13. apparatus for .renmoving an
unvant ed_ subst HEcAAGeqRARRD Taller 20 22 hatable: ERE cepiPcihO e 1 ape
peel i ng apghfedingt 3@ 39 Ecr‘é@vddﬁﬁﬁ?%tﬁﬁ%&%&'asofsﬁ aﬁ%ggﬁd@le:% ?&iggq’cﬂasa

hi gher val ue. 147 An apparat us renovi hg an unwant subst an
def i ned i noenedtiong, Thias,dbe @ositied dfranghmadjubting ewller 2§aangy begidiusted o t he

peel i ng tape, by the ti f said ed nber is an _obtu angle. 15. An
Popar ot us pgieaetsy Afiihg it A B stine Enetatam &t ha neria
characterj i t | t the tip of the edge nenber
is set tori@ggﬂ ﬂlijl(ea‘.{t?%tge&ﬂgétgg%@g?eﬁeéynéygg\eng'appar atus for renoving an

unwant ed substance as defined in claim9, characterized in that said

hol di ' ' t .- 2. 7JAN 2005 17. t f
amovi ng i unbANEEP s AR (305 days 1o RrAteCHi 108e Pk ofoher PRER i n t hat

means is pGER%NEYediRg tRpOaS! e {hSndr iR 1oL (5 SRS SMRIEE et by

10 the angle adjusting roller 29a.

Next, a basic procedure for peeling the protective tape P from the

surface of wafer W will be described with reference to Figs. 22 through 26.

The procedure up to loading the peeling table 6 with a wafer W is the same as

15 in the first embodiment. Thus, the procedure will be described, starting with
the wafer W having been placed on the peeling table 6 as shown in Fig.2.

When the wafer W has been loaded on the peeling table 6, as shown in

Fig. 23, the applicator roller 25 of tape applicator unit 7 is lowered fo a

20 - predetermined level. Thereafter the entire unit is moved forward with the

applicator roller 25 rolling over the wafer W to apply the peeling tape T to the
surface of protective tape P. '

When the peeling tape T has been applied, as shown in Fig. 24, the air
25  cylinder 36 of tape peeling unit 8 is extended to the stroke end to swing the
control arm 35, thereby

30
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through a small stroke at the end of the wafer. -33 . A9@ Ai (. A AK2
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3" 10%C8C8& ( )tzﬁaé P fixedly adhering thereto, thereby peéling the
“‘protective tape Pfrom the surface of wafer W.

“In this case, the edge member 28 is set to a low forward

255
o

speed when moving past an end of wafer W to start peeling -
20 the protective tape P therefrom. The forward moving speed
is thereafter increased for improved procéssing efficiency.
The discharge roller 30 is driveri by a driving device not
- shown, through a slip clutch that s]ips- under a load exceed- .
- ing a predetermined torque. Thus, the peeling tape T is
25 discharged with a predetermined tension applied thereto.
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- shown in Fig. 26, the robot arm 2 removes the wafer W from

the peeling table 6, and inserts it into the cassette C2 at the
5 wafer col-lectihggstation;l(). Subsequently; the tape.
applicator unit 7 and tape-peeling unit 8 are retracted to the
initial standby positions, while the used peeling tape Ts is
- wound up and collected. The applicator roller 25 and edge

S

- member 28 also are returned upward to the respective -
10 standby positions.:
The above completes one tape peeling procedure; and
the apparatus stands by to process a next wafer.
<Third Embodiment>
‘A third embodiment will be described next with refer-
15 .enceto the drawings.
- Fig. 27 is a front view showing a principal portion of a
. tape-peeling unit.  Fig. 28 is a plan view of the prineipal
| portion of the tape-peeling unit.
This embodiment differs from the first embodiment
20 only inthe tape-peeling unit 8. Parts identical to those of
the first embodiment are shown with the same reference
- numerals, and are not described again. .
- As shown in Fig. 27, the tape peeling edge member 28
is-formed of a plate defining a sharp edge at-a distal end
25 - thereof and having a width greater than the diameter of the

.28_
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BT oA U o moiod.
'~ The edge unit 41 has a piston rod 36a of an air c¢ylinder
5 36 connected to each side thereof through a connecting rod
-37. With an extension and retraction of the piston rods 36a,
- the edge unit 41 is swung forward and backward in the
. direetion of movement of edge member 28. As'a result, the
edge of edge member 28 is moved vertically to vary its angle |
10 as well as its height. The air cylinders 36, piston rods 36a
and connecting rods 37 in this embodiment constitute the
angle adjusting device of this invention.
Torque drive of a pulse motor PM is transmitted to the ’
. end of edge unit 41 remote firom the ‘air cylinders’'36. The
15 edge unit 41 has two micrometers 43 attached to the right
~andleft 'side's*"'-thereof;- with-adjusting rods 44 extendible and
- retractable in response to reversed rotations of pulse motor
PM. | |
- "Specifically, as shown in Fig. 28, the two micrometers
20 43 receive torque drive of an equal rotating rate from the
single pulse motor PM through a belt V wound on pulleys K
coaxial with gears G. - Thatis; rotation of pulse motor PM is
‘transmitted directly to‘one gear G and then to one microme-
ter 43. The rotation is transmitted to the other gear G
25 indirectly through the belt V,.andthen to the other microme-
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e (s (i P o b faaf‘p%déj%éﬁﬁ‘é?ff&“& 0o
é?J? %83;&%&@&10 62()) Ogs }Jgg) ()@gﬁmé%e; franmefedge 10%08 (
)- GvHHA *| +|1‘ut 4i ac a_ls s %pci)_elr% -for'prevenj;mg: \.the-edger*umt;&fmm
_' 4} , - tilting in-excess of the predetermined angle to move the edge.
vertically, particularly downward. By fixing the position of
16 edge unit 41 as above, the following inconvenience is
avoided. | RS ,
In a peeling operation with the edge contacting the sur-
- face of peeling tape T, the edge presses by the peehng tape
T. When the edge having reached an end.of wafer W moves
15 past the end, without fixing the position of edge. unit 41, the:
edge would, as shown in Fig. 29, dip to a.considerable extent,.

- 1e. by a distance H into contact with the wafer W. - By this

‘.\‘WMJ

phenomenon, the sticking surface of: peeling tape T following
the peel of protective tape P would adhere to the end of
20 wafer W again. When the peeling unit 8 returns in this
state, the end of wafer W would be curved up, which could
-~ result in damage.
The above inconvenience is avoided in this embodiment
since the edge unit 41 is fixed by the adjusting rod 44

25  agaiunst vertical movement. .
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of peeling tape T. The adjusting rods 44 need not keep in

5 contact with the edge unit 41, but may be given play (a gap)

- according to the thickness of the two tapes, to an extent of
preventing the peeling tape T from adhering to the surface of
wafer W. The micrometers 43 correspond to the holding
device of this invention.

10 An operation to peel the protective tape is the same as
in the preceding embodiments, and will not be described
‘again, |
This invention is not limited to the above embodiments,
but may be modified asfollows: - |
15 . (1) Uponireaching an end of wafer W, the edge mem- .

* ber:28 may be reciprocated back and forth through a
predetermined small stroke. - Then, the peeling tape T may
be applied to an end of protective tape P with increased
reliability, and a subsequent integrated peel may be carried ‘

20 out effectively.  This will be particularly effective when
processing wafers' W defining beveling b.
(2) Application of the peeling tape T to the protective
tape P at an end of wafer W may be monitored:with a CCD
camera or the like. A predetermined peeling operation may

25 be initiated after confirming that the peeing tape T has been
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101 =109 () -anpbed §o thanen otective tape P. o

© 1001 " 109G& () - * ! k1" 109%& ()-*! 8V 10%& () - F! 8V" 109%G& () - F! @ 109& () - " 10%6CE
' () - GoXovo) p, p2p3AHpsdhmyentiosisepplicable alsotoa case of
100)) : @OY%G& ()~ S510%6& ()-!, +" 10%G () - GF(10%& () - & |
" 1098 () - SpASPipbgoprytecike taipesPandth #n (Adhedbrt4pe TrBm a wafer
1 10%& () - 9GLOY& ()-Z! 6 10%& ()-VvUd0%& ()- 4r]st=ttKkuuwi3VK@
10! i s6" 109 ) supportedsby)a wng fraumse() - W D |
*&10%&' ()-v!i$"10% - &'T(h)i- -119"10%44&' () - uuuuuu*vevv~_= 10!'!t
y&109&' (9- =10%& (&)- <Limgowventivai®peplicable also to a case of apply-
g a peeling tape directly to the surface of a wafer to remove
unwanted resist layer (unwanted substance) remaining on
- the surface of the wafer. |
(5) The holding device for stabilizing the height of the
10  edge of edge member 28 in the third embodiment is not Lim- -
ited to the micrometers 43. The device may have any other
construction for preventing the peeling tape T from adhering
directly to the wafer W during the series of operations to
| peel the peeling tape T from the wafer W.
15 (6) The tape-peeling unit 8 of the third embodiment
adjusts the height and angle of the edge of edge member 28
y by swinging the edge unit 41. This construction is not
} limitative. Only the edge member 28 may be adjusted
independently to vary the angle, for example.
20
- INDUSTRIAL UTILITY
~ The apparatus for removing unwanted substances from
semiconductor wafer according to this invention, as
described hereinbefore, is suited for peeling and removing

25 the unwanted substances from the wafer by using a peeling
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1. A method of removing an unwanted substance from a semiconductor wafer by
applying a peeling tape to the semiconductor wafer and peeling the unwanted substance
along with the peeling tape from the semiconductor wafer,

characterized by comprising:

a step of placing an edge member in contact with a surface of the peeling tape
applied to the semiconductor wafer, and peeling the peeling tape while being folded back
at a peeling angle given by a tip of the edge member, and

a step of preventing the tip of the edge from falling when the tip of the edge

member moves beyond a terminal end of the semiconductor wafer.

2. A method of removing an unwanted substance as defined in claim 1, characterized
in that the peeling angle given to the peeling tape by the tip of said edge member is an

acute angle.

3. A method of removing an unwanted substance as defined in claim 2, characterized

in that the tape peeling angle at the tip of the edge member is set to 90 degrees or a

higher value.

4, A method of removing an unwanted substance as defined in claim |, characterized
in that the peeling angle given to the peeling tape by the tip of said edge member is an
obtuse angle.
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5. A method of removing an unwanted substance as defined in claim 4, characterized

in that the tape peeling angle at the tip of the edge member is set to a value close to 90

degrees.

6. A method of removing an unwanted substance as defined in claim 1, characterized
in that the tip of said edge member is reciprocated through a small stroke at an end of the

wafer.

7. A method of removing an unwanted substance as defined in claim 1, characterized
in that the unwanted substance on the semiconductor wafer is a protective tape applied to

the surface of the semiconductor wafer.

8. A method of removing an unwanted substance as defined in claim [, characterized
in that the unwanted substance on the semiconductor wafer is a resist layer formed on the

surface of the semiconductor wafer.

9. An apparatus for removing an unwanted substance from a semiconductor wafer,
comprising:
a peeling table for supporting the semiconductor wafer;
a tape server for supplying a peeling tape to the semiconductor wafer on the
| peeling table;
a tape applicator unit for receiving the peeling tape and applying the peeling tape to
the semiconductor wafer;
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semiconductor wafer, starting at an end of the semiconductor wafer, by folding back the
peeling tape at a peeling angle given by the tip of the edge member to the peeling tape;
and

a tape collector for collecting the peeling tape peeled along with the unwanted
substance from the wafer;

said tape peeling unit having holding means for preventing the tip of the edge

member from falling when the tip of the edge member peeling the peeling tape from the

wafer moves beyond a terminal end of the wafer.

10.  An apparatus for removing an unwanted substance as defined in claim 9,
characterized in that said tape-peeling unit has means for adjusting an angle of said edge

member to the surface of the wafer.

11.  An apparatus for removing an unwanted substance as defined in claim 9,
characterized in that said tape-peeling unit includes:

an edge unit having an edge member attached thereto, and supported to be
swingable back and forth in a direction of movement of the tape-peeling unit;

angle adjusting means for adjusting an angle of said edge member to the surface
of the wafer; and

holding means for preventing the tip of the edge member from falling when the tip
of the edge member peeling the peeling tape from the wafer moves beyond a terminal end

of the wafer;

-31-




. 109B& ()- , 109B& ()-)]| 109B& ()-' 109B& ()- , % 109B& ()-,! J10YBE& 5)‘- =0 dYNC
11 108 108 1088109B& ()-6109B& () -1 4s$109B& ()- f2 7 JAN 2005
1098& () - CO109B& () -KUdEYNC 1! , 1098& () - 1098& ()- 0! 109B& () -

1098& ()-!109B& ()-y&L0YB& () - pOdEYNC 1! , # 109B& () -

1098& ()-yl "109B& ()- ,s 109B& ()-,, 109B& ()-&'109B& ()-Hc KdEYNC 1! 4
1098& ()-'0 109B& ()-V."109B& ()-,6,g 109B& ()-, ($109B& ()- % 109B& ()- kK
“bC 1! |3"109B& ()-,Y 109B& ()- W109B& ()-= 108 108

108810988 (9 PRINEBS sting mddfis Havlng 4 Mdhheror Swinging Sald adde' PR ddiust 108
an angle of the tip of the edge member; and

said holding means having a member for restricting vertical movement of the tip of

the edge member occurring with swinging of said edge unit.

12.. An apparatus for removing an unwanted substance as defined in claim 9,
characterized in that the peeling angle given to the peeling tape by the tip of said edge

member is an acute angle.

13.  An apparatus for removing an unwanted substance as defined in claim 12,
characterized in that the tape peeling angle at the tip of the edge member is set to 90

degrees or a higher value.

14.  An apparatus for removing an unwanted substance as defined in claim 9,
characterized in that the peeling angle given to the peeling tape by the tip of said edge

member is an obtuse angle.

15.  An apparatus for removing an unwanted substance as definedin claim 14
characterized in that the tape peeling angle at the tip of the edge member is set to a

value close to 90 degrees.

16.  An apparatus for removing an unwanted substance as defined in claim 9,
characterized in that said holding means comprises micrometers.
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through a small stroke at the end of the wafer,
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